A quantitative study of the effects of age on the noradrenergic innervation of Auerbach's plexus in the rat.
Noradrenergic nerves were demonstrated in stretch preparations of Auerbach's plexus and longitudinal muscle from the proximal jejunum of Wistar rats using glyoxylic acid-induced fluorescence. The density of the noradrenergic nerve plexus and the number of nerve terminal varicosities/frame area were assessed using a Quantimet 800 image analyser and the number of varicosities/unit length of nerve was measured manually with a calibrated planimeter. With increasing age, especially between 12 and 18 months there occurs a breakdown of plexus regularity and noticeably reduced levels of axonal fluorescence. Image analysis showed a decrease in the total area of the plexus of more than 50% and a decrease of almost 75% in the total number of varicosities. The frequency of varicosities per 100 micron of axon decreased from 18.79 at 12 months to 14.79 at 18 months. Significant changes in these parameters did not occur during the following 6 months. The dramatic decrease in the density of the noradrenergic innervation of Auerbach's plexus and the fall in number of varicosities with age implies a reduction in the potential of the sympathetic nervous system to influence control over motility of the jejunum in the aged rat.